To compare the prevalence of contraceptive use among teenage mothers who were participating, and teenage mothers who were not participating, in a program in Jamaica that had been established to deal with the country's serious problem of repeat pregnancies among adolescents. 
support from the Government of Jamaica as well as donations from both local and international agencies. The activities of this WCJF program focus primarily on two areas. One area is providing classroom instruction and support for adolescent mothers 16 years and under, with two specific aims in mind: (a) to return them to the formal school system and (b) to delay the birth of a second child. The second area is working with mothers over 16 years old who are unmarried and/or unemployed, by helping them develop a variety of skills and assisting them with job placement (1) .
Adolescent mothers 16 years and under, the study population of this analysis, are accepted into the WCJF program at any point during their first pregnancy and followed for 2 years after registration in the program. At the time of registration, the Centre solicits parental consent for program participants to obtain and use a family planning method postpartum. As part of the program, the WCJF provides medical consultation and referral for prenatal care during pregnancy and for a family planning method of choice after delivery. The young women also receive individual and group counseling, academic instruction, family life education, childcare services, and training in decision-making skills and parenting skills. Counseling aims to educate participants about their legal rights, the importance of family planning, the types of contraception available, and the prevention of sexually transmitted diseases.
Only adolescents with a first pregnancy are accepted. Some pregnant adolescents are referred to the program by previous participants. Other referrals come through informal community networks and from organizations, such as schools, churches, health centers, and legal services, that collaborate with and support the activities of the Centre (2) . Between 1978 and 1995, each year an estimated 15% of all the adolescent mothers in Jamaica attended the WCJF program during their first pregnancy. This paper will focus on the use of contraception to delay additional pregnancies, and it will compare the prevalence of contraceptive use among adolescent mothers who were participants in the WCJF program with that of nonparticipants. The data for this analysis were taken from a population-based historical cohort analysis of the impact of the WCJF program on repeat pregnancy among Jamaican teenage mothers 16 years and under who experienced a first live birth in 1994 as a result of their first pregnancy.
Sexual activity among adolescents
Caribbean society does not frown on premarital sex, and, according to Jagdeo (3), "early sexual activity and early childbearing are solid features of the adolescent landscape in the region." For most adolescents, regular sexual activity commences soon after puberty but prior to social maturity. Much of that sexual activity is casual, outside of formal unions, and devoid of social or emotional commitment. Among Jamaican males, there is substantial peer group pressure to engage in sex in order to avert the stigma of homosexuality, and sexual initiation may occur as early as the age of 8 years (4) .
Based on an analysis of records from the Jamaican National Family Planning Board, the 1993 Contraceptive Prevalence Survey report revealed that among young men and women overall, 16% of them were sexually active by age 14, 36% by age 16, 61% by 17, 77% by 18, and 80% by age 20 (5) . That same report also indicated that among women 15-19 years old, 60% of them had experienced sexual intercourse.
Therefore, sexual activity per se is not the real issue; rather, the problem is sexual activity that leads to pregnancy. Teenage fertility, according to Jagdeo (3), was never actively encouraged: "The Church preached against it; parents discouraged the idea and punished the fact; schools expelled pregnant girls from the classroom; [and] national governments have set up family life education units to deal with the problem." In the Caribbean, however, many pregnancies may be unplanned, but few babies are unwanted. Factors that exacerbate the problem of adolescent pregnancy include the earlier onset of puberty, earlier initiation of sexual activity, limited use of contraceptive techniques, and widespread ignorance about the structure and functioning of the human body, especially the male and female reproductive systems (6) .
Among Jamaicans 15-24 years old, 80% of young women and 66% of young men received sex or family life education, most of it in school while between the ages of 14 and 17 (5) . According to a literature review conducted by Chevannes (4), such education is associated with increased contraceptive use by females at first sexual encounter. In a study of the effect of sex education in schools in St. Kitts and Nevis, Russell-Brown and colleagues (7) concluded that, given the evidence of much sexual activity among teens, contraception is the most realistic option to avoid unwanted pregnancy.
Contraceptive use among adolescents
Consistent use of effective contraception requires an understanding of the consequences of unprotected sexual activity. Unfortunately, the inability of many adolescents to plan ahead and to anticipate the consequences of their actions leads to risk-taking behavior. As Hewell and Andrews (8) have noted, it is the adolescents' perception of risk rather than the actual risk itself that determines their use of contraception.
Contraceptive use among adolescents has been studied in many parts of the world. Research in Kenya indicated that contraception was viewed favorably by students of high socioeconomic status (9) . Not only did these students recognize the adverse effects of an early pregnancy on their academic success and economic security, but they could also afford contraceptives. In South Africa, Setiloane (10) found fear of parental discovery to be a significant barrier to effective contraceptive use among teenage girls. In Nigeria, according to Alade (11) , the sporadic nature of adolescents' sexual activity hindered determined and consistent use of contraception. In a study of students in Nova Scotia, Herold (12) made a similar observation: planning contraceptive use was much more difficult because the sexual activity was often spontaneous and episodic. Not unexpectedly, Herold also found that the highest proportion of unintended and unwanted pregnancies in his study population was among young women of low socioeconomic status, given that low-income women are less likely to be able to afford contraception.
In Latin America around 50% of adolescents are sexually active, but only 14% of those sexually active young persons use any form of contraception (13) . The Young Adult Reproductive Health Surveys showed that women in Latin America and the Caribbean who were 15-19 years old were more likely to use contraceptives if they were married, relatively older at first intercourse, educated, had had sex education, and lived in an urban setting (14) .
According to the Statistical Institute of Jamaica, overall contraceptive use in that country increased from 38% in 1975 to 63% in 1993 (15) . Nevertheless, in a 1993 literature review Chevannes (4) reported that some 60% of females and 90% of males still did not use any form of contraception at first intercourse.
Among sexually active Jamaicans aged 15-24, 40% of females and 50% of males use some method of contraception (5). Among both sexes, contraceptive use increases with age and educational level. It is highest among urban residents, men of "medium" and "high" socioeconomic status, and women of "medium" socioeconomic status. However, among females 15-17 years old-an age group that includes some of the target population (12-16 years) of the Women's Centre-contraceptive use was a mere 19.2% in 1993.
METHODOLOGY

Study design
This study utilized a historical cohort design to assess the impact of the Women's Centre of Jamaica Foundation (WCJF) Programme for Adolescent Mothers on the prevalence of contraceptive use among their target population of adolescent mothers aged 16 years and under who experienced a first live birth in 1994 as a result of their first pregnancy. This study was conducted in 1998 and utilized the following data sources: vital records, Women's Centre program records, and self-reports from a survey. Abstraction of data from vital records and WCJF records provided a source of verification of key variables from the survey.
Study population
Study participants were females in four parishes: Kingston (which is also the capital city), St. Andrew, St. Catherine, and Manchester. (The Kingston Metropolitan Area includes the city of Kingston and adjoining portions of the parish of St. Andrew.) The women were between the ages of 15 and 20 at the time of the survey in 1998 and they had had a first live birth in 1994, when they were between the ages of 11 and 16. According to an analysis done by the Government of Jamaica Registrar General's Office, from January through December 1994, 1 453 births were registered for this target population: Kingston (746), St. Andrew (60), St. Catherine (379), and Manchester (268). There is a branch of the WCJF in each of these four locations.
Sample size
The total sample size needed was calculated to be 325, based on a chisquare a priori analysis, with 95% power to detect significant differences between cases (program participants) and controls (nonparticipants), and an alpha of .05. In anticipation of a 50% loss to follow-up because of the difficulties of finding individuals who might have migrated during the study period, the planned sample size was doubled to 650. A random sample of 650 birth records for this study population was abstracted from the birth registration files of the Registrar General's Office.
From this sample of 650, we located 266 individuals, and 265 of them agreed to participate in the study. Parental and individual consent forms were utilized to secure permission for participants to be interviewed. Based on our reliability check, 5 of the 265 completed interviews were rejected, for two reasons: 2 of the births registered in 1994 were not first live births, and another 3 births occurred to teenagers who were older than 16 years at the time of delivery in 1994. The final sample was therefore 260, which represented 80% (260/325) of the originally planned sample size. This smaller sample size allowed us to detect significant differences between cases (program participants) and controls (nonparticipants) with approximately 90% power.
Data abstraction
Using a laptop computer and a portable scanner, one in every two birth records for the adolescent population 11-16 years from the parishes of Kingston, St. Andrew, Manchester, and St. Catherine who had had a first live birth in 1994 was scanned into the computer until a sample of 650 was obtained. All of the information contained in the birth record was manually transferred to a data file in SPSS version 7.5 statistical software (SPSS Inc., Chicago, Illinois, United States of America). The identification number on the birth record was used as the identification number for each questionnaire, and the names and addresses were used to find the individuals and to invite their participation in the survey. This unique identification number enabled us to link self-reports from the interviews with data abstracted from the birth records. We also reviewed WCJF records to identify those of this cohort of 650 adolescents who had participated in the WCJF program; the mother's age at delivery and her infant's date of birth were the unique identifiers used to match the two records.
Survey
Every effort was made to locate and make contact with all 650 members of the study cohort and to invite their participation in the survey. An attempt was made to trace each individual at no fewer than three addresses. The first address was identified from the data abstracted from the Registrar General's Department, and the second and the third were forwarding addresses within the study parishes that were provided by relatives, neighbors, and/or the local WCJF program office. We classified as "lost to follow-up" the members of the target population who could not be located after such careful tracking, who had migrated to parishes other than the ones included in this study, or who had migrated overseas.
Questionnaire
The questionnaire used for data collection was developed by the author and constructed to measure those variables that reflect the types of change the WCJF program was intended to influence: avoidance of repeat pregnancies, completion of primary and/or secondary education, and contraceptive use. Some of the items in the questionnaire were selected from the 1993 Contraceptive Prevalence Survey of the Jamaica National Family Planning Board (5), and from studies conducted by Brown (16) and Chevannes (17) in their evaluation of the Women's Centre program. Items in this study that were used for measuring demographic variables and variables related to the WCJF program were selected so as to allow for comparisons with these previous studies.
Drafts of the questionnaire were reviewed by experienced social science researchers in Jamaica to ensure culture and language appropriateness, and the revised instrument was pretested using a random sample of 30 adolescent mothers from the sample population. After incorporation of all suggested revisions, the questionnaire was again pretested with a similarly constituted sample. Final revisions were made prior to administration of the instrument to the study cohort. Personal interviews were conducted with the assistance of a Jamaican consultancy firm, Hope Enterprises. This was the most appropriate strategy since this population cannot be readily contacted by telephone or regular mail. Female interviewers contracted to Hope Enterprises conducted the interviews at the home or work site of each of the young mothers.
Variables
The variables measured for this study included WCJF program participation during first pregnancy as well as use of contraception at first intercourse (prior to first pregnancy), use of contraception at last intercourse (that is, last intercourse prior to completion of survey in 1998), and use of contraception after first live birth (in 1994). Other study variables were: maternal age at time of first live birth ("FLB"), ethnicity, educational level at time of FLB, occupation of adolescent mother, household income (at FLB and time of survey), type of union/marital status with partner of FLB and current partner (at time of survey), age at first sexual encounter, age differential with first sexual partner, and family life education at home and at school prior to FLB in 1994. Demographic, birth record, and WCJF data abstracted from records were validated and updated in the questionnaire.
Data analysis
Data analysis was performed using the SPSS software. After checking for incorrect responses, missing values, and outliers, descriptive statistics were calculated for all variables. Crosstabulations and Pearson's chi-square tests were performed for all contraceptive use variables by WCJF program status (participant or nonparticipant) at time of first live birth in 1994 and by repeat pregnancy status (had or had not had one or two additional pregnancies) during the follow-up period of January 1995 through December 1998.
RESULTS
Sample characteristics
Characteristics of the total sample of 260 adolescent mothers are given in Table 1 . Of the 260, one-third of them were WCJF program participants. A slight majority were from Kingston and St. Andrew parishes.
Slightly more than half of the respondents started having sex at either 14 or 15 years of age. For all but some 10% of the women, their first sexual partner had been older.
Eighty percent of respondents had received sex (family life) education in school prior to the first live birth in 1994. In addition, 49% of the women had received family life education at home, provided by: mothers (31%); sisters (5%); aunts (5%); fathers (2%); and others (6%), including, grandparents, brothers, cousins, and friends (data not shown in table) .
Some 60% of respondents did not use any contraception the first time they had sex; however, this figure was only 30% for the last time they had sex (that is, the last time before the survey in 1998). After the birth of the first child in 1994, nearly all the respondents (96%) reported that they realized that they could prevent themselves from becoming pregnant a second time if they wanted to, but only 88.3% used contraception.
Characteristics of WCJF program participants
The study variables that were significantly associated (P < 0.05) with WCJF program participation are shown in Table 2 . The WCJF program participants were more likely to have received family life education at home prior to their first pregnancy and to have used contraception after their first live birth in 1994. The participants were less likely to have experienced a repeat pregnancy during the followup period from 1995 to 1998.
Contraceptive prevalence
Participation in the WCJF program was not significantly associated with use of contraception at either first intercourse (P = 0.35) or at last intercourse (P = 0.95). Only contraceptive use after the first live birth showed significant association with WCJF program participation (P = 0.04) ( Table 2 ). Use of contraception was higher among WCJF program participants at first intercourse (44% vs. 37%) and after first live birth (94% vs. 86%), but prevalence did not differ by program status at last intercourse (both 69%) (data not shown in tables).
While the contraceptive methods chosen by WCJF participants and by nonparticipants did not differ at first intercourse, the methods did differ after the first live birth in 1994 (Table  3) and at last intercourse (Table 4) . After the first live birth in 1994, a higher percentage of WCJF program participants used an intrauterine device (27% vs. 1%), and a lower percentage used withdrawal (1% vs. 6%) ( Table 3 ). Only 6% of WCJF program participants reported not using a contraceptive method after the first live birth in 1994, as compared with 15% of nonparticipants. Use of contraceptive pills, which have lower user effectiveness than intrauterine devices, was higher among nonparticipants (47% vs. 29%). At last intercourse, a higher percentage of WCJF program participants used an intrauterine device (12% vs. 2%), and a lower percentage used withdrawal (1% vs. 3%) ( Table 4) . Table 5 presents information on contraceptive use variables significantly associated with repeat pregnancy. There were statistically significant differences between the respondents who had had a repeat pregnancy and those who had not in terms of contraceptive use at last intercourse and after first live birth. In addition, a higher percentage of respondents who experienced one or more additional pregnancies during the follow-up period of 1995 through 1998 did not use contraception at last intercourse and after first live birth.
DISCUSSION
The Women's Centre Programme for Adolescent Mothers is one initiative aimed at improving the "conditions of girls' lives" in Jamaica, and several small-scale studies have demonstrated its success in reducing the number of subsequent pregnancies among participants, compared with matched controls from the community. A matched case-control study of graduates from 1985-1995 conducted by Chevannes (17) concluded that program participants did far better than controls in terms of educational attain- Our results are consistent with these earlier studies in demonstrating the very real value of counseling, both in enhancing knowledge of contraceptive methods and in influencing the critical choice of more effective methods. However, despite the best efforts of the WCJF program, repeat pregnancy continues to pose a serious threat to all Jamaican adolescent mothers. This is evidenced by the fact that 37% of program participants experienced a repeat pregnancy during the follow-up period, and also 29% of participants and 30% of nonparticipants reported using no contraceptive method at the time of last intercourse in 1998.
Despite early initiation of sexual activity, the highest level of contraceptive use that this study found, 88.3%, was after the respondents' first live birth, a period when their perception of vulnerability to pregnancy was probably most acute. At the time of last intercourse, however, only 69% of the respondents used any contraceptive technique. These results offer strong support to the view of Hewell and Andrews (8) that adolescents' perception of risk-rather than the actual risk-determines contraceptive use.
Contraceptive use is recognized to be an independent predictor of pregnancy. In this study, when WCJF program status and other sociodemographic variables were held constant, contraceptive use at last intercourse was found to be an independent pre- dictor of repeat pregnancy, reducing its incidence among this study population by 43%. However, participation in the WCJF program was only significantly associated with contraceptive use after the first live birth, and not at last intercourse. The WCJF program has been recognized internationally as a model for the prevention of repeat adolescent childbearing, and it has attracted considerable interest in several other Caribbean and African countries. Although the overall incidence of repeat pregnancy among WCJF program participants was far lower than among nonparticipants (37% vs. 60%), much more attention needs to be given to educating participants, and indeed all adolescent females and males, about effective contraceptive use. The major challenge to the WCJF in coming years will be to sustain the momentum of the program as well as to extend its benefits to more adolescents. First-time and repeat pregnancy throughout Jamaica will be substantially reduced only through effective contraception. Additional research is needed to look at the array of services provided in the WCJF program and to assess the best ways of sustaining effective use of contraception among adolescent males and females. 
